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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the optical disk regenerative apparatus equipped with 
the lens cleaning equipment which cleans the objective lens of the optical head which reproduces the 
recording information of a disk optically. 
[0002] 

[Description of the Prior Art] Recently, there is a remarkable thing in the spread of optical disks, such as 
a compact disk (CD). It is made to rotate in support of an optical disk on a turntable, and the optical disk 
equipment which reproduces the recording information of this kind of disk optically is fundamentally 
constituted, moving the optical head which separated a predetermined distance to the disk side, and was 
confronted in it to radial [ of the above-mentioned disk ] so that a laser beam may be irradiated and it 
may reproduce from this optical head by reading recording information in response to the reflected light 
by the information recording surface of the aforementioned disk of this laser beam with the 
aforementioned optical head. 

[0003] In addition, generally, a disk forms a spiral recording track in a disk side, and is recording the list 
of the pit which shows the digitized information on it. That this recording track should be traced and 
recording information should be reproduced, an optical head is interlocked with rotation of a disk and 
moved to radial. Under the present circumstances, it is moved in the direction which is moved in the 
direction of an optical axis, and FOKANSHINGU control is carried out, and intersects a recording track 
that a laser beam should be converged on a recording track, and tracking control of the objective lens of 
an optical head is carried out. 

[0004] Thus, focusing control and the objective lens by which tracking control is carried out are 
supported free [ movement in the direction which generally intersects perpendicularly with an optical 
head main part with the direction of an optical axis, and this through an elastic member ]. Especially the 
supporting structure, such as supporting an objective lens through an elastic member with a 
comparatively weak elastic force with light driving force enabling good control of responsibility, is very 
delicate. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the general operating environment of an 
optical disk regenerative apparatus, it cannot deny becoming dirty about the front face of an objective 
lens by adhesion of dust etc. In order to maintain the property of this reason and an optical head, it is 
desirable to clean the front face of an objective lens periodically. 

[0006] However, as mentioned above, the supporting structure of an objective lens has many very 
delicate things. When a finger cleans a lens side directly for this reason, too much load joins the 
supporter and there is a possibility that the elastic-support property of the objective lens by the elastic 
member may change. When change of such an elastic-support property arises, the property of focusing 
control and tracking control goes wrong sharply, and highly precise control becomes impossible. 
[0007] The technology of equipping an optical disk regenerative apparatus with this dummy disk, and 
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cleaning the objective lens of an optical head is indicated by this point and JP,62-5793 1,U using the 
dummy disk which attached the cleaning brush in the disk side. That is, the technology shown in this 
official report is loading with a dummy disk and carrying out reproduction operation, contacts the 
cleaning brush attached there to an objective lens, rotating a dummy disk, and cleans the front face. 
[0008] However, if it is in such composition, it is necessary to make it surely rotate a dummy disk to 
clean an objective lens, thus, the elastic support to which the turning effort will act on from Mukai 
strongly directly on the other hand to an objective lens, and will support an objective lens if a cleaning 
brush is contacted to an objective lens, rotating a dummy disk — breakage of a member is caused or 
there is a possibility of causing degradation of the elastic-support property 
[0009] Moreover, the hair future of length in contact with the objective lens which separates a 
predetermined distance to a disk side and stands face to face against it as a cleaning brush attached in a 
dummy disk needs to be long. And as for the dummy disk which formed the long cleaning brush of the 
hair point, the handling nature also has fault, such as being bad. 

[0010] this invention was made in consideration of such a situation, and the purpose is in offering 
optical disk equipment equipped with the lens cleaning equipment of simple composition of that the 
objective lens can be cleaned effectively, without checking the property of an optical head. 
[0011] 

[Means for Solving the Problem] An optical head is confronted with the disk which this invention is 
supported by the turntable and rotates. The optical disk regenerative apparatus which is made to move 
this optical head to radial [ of the above-mentioned disk ], and reproduces the recording information of 
this disk optically is started. As lens cleaning equipment driven when the dummy disk which prepared 
the cleaning member especially in the disk side is supported by the turntable A lens move means to 
contact the aforementioned objective lens to the cleaning member of the aforementioned dummy disk 
using the focal controlling mechanism of the aforementioned optical head, It is characterized by forming 
the lens cleaning equipment possessing an oscillating means to vibrate the objective lens contacted to 
the aforementioned cleaning member by this lens move means in the direction of tracking control using 
the tracking-control mechanism of the aforementioned optical head. 

[0012] Moreover, it is characterized by enabling the operation of the above-mentioned lens cleaning 
equipment again only at the time of a rotation halt of a dummy disk only at the time of wearing of a 
dummy disk. 
[0013] 

[Function] The focal controlling mechanism which is made to move the objective lens of an optical head 
in the direction of an optical axis according to this invention equipment of such composition, And the 
tracking-control mechanism in which the aforementioned objective lens is moved in the direction which 
intersects the aforementioned optical axis is used. The front face of this objective lens can be cleaned 
effectively, without adding an excessive load to an objective lens, since an objective lens is contacted to 
the cleaning member prepared in this dummy disk at the time of wearing of the aforementioned dummy 
disk and an objective lens is vibrated in the direction of a disk side in this state. 
[0014] And since the objective lens itself is moved, a cleaning member is made to contact, and is 
vibrated and the front face is cleaned, it is not necessary to rotate the dummy disk which attached the 
cleaning member purposely. Therefore, since this objective lens is lightly contacted to a cleaning 
member in the range which does not spoil the support property of the objective lens by the elastic 
member and an objective lens is vibrated along a disk side in the state, the cleaning can be performed 
simply and effectively. 
[0015] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. The 
perspective diagram in which drawing 1 shows the important section outline composition of example 
equipment, the block diagram of the control circuit section [ in / this example / in drawing 2 ], and 
drawing 3 are drawings showing the composition of a dummy disk. 

[0016] In drawing 1 , 1 is a turntable and is attached in the axis of rotation of the motor 3 fixed to the 
chassis 2 of an optical pickup. It is laid on the above-mentioned turntable 1, and it is pressed down from 
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the upper part side by the clamper which is not illustrated, wearing fixation is carried out, and the 
rotation drive of the compact disk (CD) is carried out by the aforementioned motor 3. 
[0017] a deer ~ carrying out -- the side of the turntable 1 of the aforementioned chassis 2 - the optical 
head 4 is formed in the position free [ movement to radial / of CD with which the aforementioned 
turntable 1 is equipped ] That is, move support is carried out at two straight-line guide levers 5 and 6 
which were able to prepare the soma 4a of this in parallel with a chassis 2, and this optical head 4 
meshes the rack 7 prepared in the flank of this soma 4a along with these guide levers 5 and 6 to a pinion 
8, and carries out straight-line movement by rotation of this pinion 8. In addition, this pinion 8 is 
attached in the axis of rotation of the control motor 9 fixed to the aforementioned chassis 2, and a 
rotation drive is carried out at right reverse. 

[0018] By the way, it converges through an objective lens 1 1 and the optical head 4 irradiates the laser 
beam to which it was constituted as a subject and the above-mentioned laser emitter carried out the 
radiant power output of a laser emitter, a photo detector, an objective lens, the beam splitter, etc. in the 
disk side of CD, and it is constituted so that the reflected light by this disk side may be received in a 
photo detector through the above-mentioned objective lens 1 L In addition, a beam splitter presents the 
function which separates a injection laser beam and its reflected light, and prevents the mutual 
interference. 

[0019] A deer is carried out and the objective lens 1 1 is formed in the direction of an optical axis free 
[ movement ] that a injection laser beam should be completed as the disk side of CD by focusing 
adjustment. Moreover, an objective lens 1 1 is formed in the direction (the move direction of the optical 
pickup 4) which intersects a recording track free [ movement ] to make the spiral recording track formed 
in the disk side of this CD in the injection laser beam from this optical head 4 follow correctly with 
rotation of CD and movement of the optical head 4, and tracking control is carried out. 
[0020] Specifically, the objective lens 1 1 is attached in the upper-limit section of the tubed lens holder 
12. It is fixed to the other end of four parallel rod springs 13 with which the end section was fixed to 
side-attachment-wall 4b of this soma 4a, and this lens holder 12 is supported respectively free 
[ movement ] in the direction (the direction of arrow Y) which intersects perpendicularly with the 
direction of an optical axis (direction of arrow X) and this by this. 

[0021] Moreover, the permanent magnet 14 of the shape of a character of KO turns the opening to the 
bottom, and is attached in the Z direction flank of a lens holder 12. And to this soma 4a, the side section 
which makes one pole of the above-mentioned permanent magnet 14 is surrounded, the focusing coil 15 
is formed, and the central gap section of a permanent magnet 14 is inserted in, and the tracking coil 16 is 
formed. 

[0022] A lens holder 12 moves up and down by controlling energization (the amount of current) of this 
focusing coil 15, an objective lens 1 1 is moved in the direction of an optical axis, and focusing to the 
disk side of CD is made. Moreover, right-and-left (in direction of Y) movement of the lens holder 12 is 
carried out by controlling energization (the amount of current) of the tracking coil 16, the variation rate 
of the horizontal position of an objective lens 1 1 is carried out, and the tracking control to a recording 
track is made. 

[0023] In addition, although the composition which formed the permanent magnet 14 in the lens holder 
12 here, and prepared the focusing coil 15 and the tracking coil 16 corresponding to this in this soma 4a 
was shown, it is not necessary to say that the focusing coil 15 and the tracking coil 16 are formed in a 
lens-holder 12 side, and you may make it form a permanent magnet 14 in this soma 4a side. 
[0024] In the optical disk regenerative apparatus which comes to have the optical head 4 constituted as 
fundamentally mentioned above, now, the place by which this example is characterized for example, it is 
shown in drawin g 3 - as - the disk side - cleaning of the felt etc. - the dummy disk 22 which stuck the 
member 21 It changes into the usual CD, the aforementioned turntable 1 is equipped, and it is in the 
point of having added the function as shown in the control circuit section of the optical head 4 at 
drawing 2 cleaning the front face of an objective lens 1 1 mechanically using this dummy disk 22. 
[0025] That is, the energization drive of the focusing coil 15 which moves an objective lens 1 1 up and 
down in the direction of an optical axis is carried out by the focal coil driver 3 1, and this focal coil driver 
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3 1 operates in response to a focus-servo signal. Moreover, the energization drive of the tracking coil 16 
made to move an objective lens 1 1 to the disk radial is carried out by the tracking coil driver 32, and this 
tracking coil driver 32 operates in response to a tracking-servo signal. The control circuit section of the 
optical head 4 which has characteristic composition in this example When a turntable 1 is equipped with 
the **** dummy disk 22 mentioned above to each drivers 31 and 32 mentioned above and a 
predetermined operating condition is filled, It has a means (VCO 26) to change into a tracking-servo 
signal by making into a lens move means a means (bias power supply 25) to change into a focus-servo 
signal and to impress a predetermined direct-current bias signal, and to impress a l-5Hz police box 
signal, as an oscillating means, and is constituted. 

[0026] The above-mentioned direct-current bias signal incidentally added from bias power supply 25 is 
a signal with which a driver 3 1 makes the current of a constant rate energize to the focusing coil 15 only 
for a constant rate to make the rise variation rate of the objective lens 1 1 carry out in the direction of an 
optical axis across the moving range by the usual focusing operation, cleaning to which the objective 
lens 1 1 was stuck on the disk side of the dummy disk 22 by impression of such a direct-current bias 
signal - it is moved to a member 21 to the position which contacts lightly Moreover, the l-5Hz police 
box signal added from VCO 26 is a signal for a driver 32 making the current of the specified quantity 
energize periodically to the focusing coil 15 that an objective lens 1 1 should be vibrated along a disk 
side in the direction of tracking control (direction which intersects perpendicularly with an optical axis). 
[0027] If energization control of the focusing coil 15 and the tracking coil 16 is carried out using such a 
direct-current bias signal and a police box signal The objective lens 1 1 attached at the nose of cam of the 
lens holder 12 supported free [ movement ] through four parallel rod springs 13 cleaning of the dummy 
disk 22 with which the turntable 1 was equipped - it is vibrated by right and left in the state where it 
was moved to the position which contacts a member 21 lightly ._********._ here » cleaning - the 
front face of the objective lens 1 1 by the member 21 will be cleaned 

[0028] in addition, as conditions to which carry out in this way and cleaning operation of an objective 
lens 1 1 is made to carry out For example, rotation of a turntable 1 (dummy disk 22) has stopped [ being 
equipped with the dummy disk 22, ], In the anticipated-use state where it was equipped with CD, 
checking, respectively that the cleaning instructions by operation of a cleaning mode switch etc. are 
given etc. is considered so that an objective lens 1 1 may not be accidentally contacted to the disk side of 
CD. 

[0029] Since the absolute-address information on the recording information (TOC; Table of Contents) is 
recorded, you may make it judge whether the disk with which the turntable 1 was equipped is the usual 
CD, or it is the dummy disk 22 by whether TOC is detected, for example at the time of initial operation 
of disk reproduction in the lead-in groove area incidentally set to the inner circumference side of the 
disk side of CD. And what is necessary is to stop rotation of a turntable 1 and just to make it start 
cleaning operation which mentioned above whether the signal emitted by cleaning instruction operation 
would be given after judging, when judged with it being the dummy disk 22. 

[0030] It is not necessary to say that it is not necessary to operate a signal regeneration circuit etc. in the 
case of this cleaning operation, moreover ~ not to mention [ that it is not necessary to move the optical 
head 4 to the disk radial in this case ] - coming out ~ it is - rather » an objective lens 1 1 ~ cleaning ~ 
it is desirable to position the optical head 4 fixed in the predetermined position which stands face to face 
against a member 22 

[003 1] Moreover, although you may control on a discrete target about the control of cleaning operation 
mentioned above using various kinds of sensing elements and motion-control elements, of course, it is 
also possible to carry out motion control in software using a microprocessor. 
[0032] cleaning on which the objective lens 1 1 was stuck in the disk side of the dummy disk 22 
according to example equipment as explained above - since this objective lens 1 1 is vibrated right and 
left in the state where the member 21 was made to contact lightly, the front face of an objective lens 1 1 
can be effectively cleaned under the contact pressure set up beforehand Moreover, since an objective 
lens 1 1 can be cleaned simply, without rotating the dummy disk 22, an excessive load (load) is not given 
to the supporting structure of an objective lens 1 1 . Too much load is added to this reason and an 
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objective lens 1 1, the support property by the elastic-support member (rod spring) is degraded, and 
effects, such as not inviting fault, such as hurting the controllability of focusing and tracking, are done 

so. 

[0033] Moreover, since lens cleaning is made to perform using the move controlling mechanism of an 
objective lens 1 1 as it is, this equipment can be realized only by changing the control circuit of the 
existing optical disk regenerative apparatus a little, and there is also an advantage, such as not causing 
complication of composition. 

[0034] In addition, this invention is not limited to the example mentioned above, for example, cleaning 
prepared in the dummy disk 22 - it seems that it may replace with felt material and soft paper material, 
such as Japanese paper, may be used as a member 21, and cleaning liquid, such as absolute alcohol, is 
infiltrated there and may be used for it Moreover, it is applicable not only like the example which also 
mentioned the structure of an optical pickup above but the thing of the structure supported possible 
[ movement of a lens holder ] by the flat spring combined in the direction which intersects 
perpendicularly mutually. 

[0035] Moreover, when the function which carries out timer management of the cleaning operating time 
is prepared in a cleaning control circuit and cleaning instructions are given, it is also possible only for 
fixed time to be made to carry out cleaning operation. Of course, it is also possible to enable a manual 
setup of the cleaning operating time. Furthermore, you may make it rotate the dummy disk 22 slowly at 
a **** low speed at the time of cleaning operation. 

[0036] furthermore, cleaning to which the cleaning history is memorized and an objective lens 1 1 is 
contacted - change the position of a member 22 one by one in the disk radial - cleaning - an objective 
lens 1 1 is cleaned by the part without the dirt of a member 22 - as - control - things are also possible 
moreover, cleaning of the dummy disk 22 the test signal record section is established in the 
predetermined position which separated from the pasting field of a member 21, and you may make it 
make the optical property judge after completion of cleaning operation by making information 
reproduction of the above-mentioned test signal record section perform 
[0037] In short, in the range which does not deviate from the summary, this invention deforms 
variously, can be carried out, and can be applied to the optical disk regenerative apparatus of various 
forms, and can be carried out. 
[0038] 

[Effect of the Invention] since raise an objective lens, make it contact lightly to the cleaning member of 
a dummy disk and this objective lens vibrates right and left in the state according to the optical disk 
regenerative apparatus concerning this invention, the front face of an objective lens can clean simply and 
effectively under the contact pressure which does not have a bad influence on the supporting structure 
which supports free [ movement of an objective lens ], and moreover the composition is easy etc. - a 
practically great effect is done so 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical disk regenerative apparatus which is characterized by providing the following and 
which an optical head (4) is confronted with the disk which is supported by the turntable (1) and rotates, 
is made to move this optical head to radial [ of the above-mentioned disk ], and reproduces the recording 
information of this disk optically. It is a lens move means (25) to by which drive when the dummy disk 
(22) which prepared the cleaning member (21) in the disk side is supported by the turntable, and come to 
have lens cleaning equipment which the objective lens of the aforementioned optical head is contacted 
to the above-mentioned cleaning member, and cleans it, and this lens cleaning equipment contacts the 
aforementioned objective lens to the cleaning member of the aforementioned dummy disk using the 
focal controlling mechanism of the aforementioned optical head. An oscillating means to vibrate the 
objective lens contacted to the aforementioned cleaning member in the direction of tracking control 
using the tracking-control mechanism of the aforementioned optical head (26) 
[Claim 2] Lens cleaning equipment is an optical disk regenerative apparatus according to claim 1 
characterized by carrying out operation permission only where rotation of a dummy disk is stopped. 
[Claim 3] Lens cleaning equipment is an optical disk regenerative apparatus according to claim 1 
characterized by carrying out operation permission only when it checks that this disk is a dummy disk 
from the recording information of the lead-in groove area of the disk with which the turntable was 
equipped. 

[Claim 4] Lens cleaning equipment is optical disk equipment according to claim 1 characterized by 
carrying out operation permission only when the signal emitted by lens cleaning instruction operation is 
received. 

[Claim 5] A lens move means is an optical disk regenerative apparatus according to claim 1 which is 
that to which an objective lens is moved to the position which contacts the cleaning member of a 
dummy disk across the moving range of the focusing operation. 
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